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Millions of Americans get evicted every year, with thousands coming from Kalamazoo
County, Michigan alone. Additionally, many more live with rent burden, paying over 30% of
their monthly income on rent. Both eviction and rent burden have been linked to adverse health
effects, such as depression and anxiety, and negative coping mechanisms, such as alcoholism and
smoking. This study asks if eviction and rent burden are correlated with poor births in
Kalamazoo County as there are hundreds of poor births in the county every year, as well as
which social vulnerability themes are most predictive of eviction and poor births. Eviction data
and poor birth data from Kalamazoo County census tracts are analyzed from 2007-2016, using
two five-year intervals to compare temporal trends. The following variables are used in Pearson
correlation tests: eviction rate, rent burden rate, nonwhite poor birth rate, white poor birth rate,
combined (white and nonwhite) poor birth rate, race (black and white), and poverty rate. The
correlation results indicate weak positive correlations between poor births and both eviction rate
and rent burden rate, with no clear temporal trend. However, there are racial disparities, as the
black population shows positive correlations with eviction rate, rent burden, and poor births,
while the white population shows negative correlations. The regression results indicate
household composition is the most predictive theme of both eviction rate, with eviction rate
being more predictable with social vulnerability themes than poor birth rate.
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INTRODUCTION

The home is one of the most important aspects of a person’s life. More time is spent at
home than all other places combined, with people spending about two-thirds of their time in their
homes (Klepeis, 2001). When people talk about their home, they normally think of a place where
they can go every day and be provided a sense of sanctuary that allows them to be who they are
(Somerville, 1992). It is believed that having a stable home is just as important to a person’s
well-being as food or water. In fact, Abraham Maslow, one of the most well-renown social
psychologists of all time, believed through his Hierarchy of Needs that shelter belonged with
food, water, and sleep as the most fundamental human needs for existence (Maslow, 1943).
Simply put, having access to shelter is one of the most foundational human needs that contribute
to having an optimal life.
Based on a housing affordability study comparing the United States with eleven other
developed countries, the United States had the highest percentage of people spending over 50%
of their income on rent, also known as severe rent burden (Carliner & Marya, 2016).
Additionally, the study found that United States renters paid the second-highest percentage of
their income towards rent (Carliner & Marya, 2016). Lastly, the United States is in the bottom
half of the share of renters with housing assistance, while countries where tdoheir renters pay a
much lower percentage of their income toward rent, such as France, United Kingdom, and
Netherlands, all have over seven times the share of renters with housing assistance than the
United States (Carliner & Marya, 2016).
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As highlighted above, housing is a major issue in the United States and is of widespread
interest. According to a national poll, a vast majority of Americans (85%) believe that ensuring
everyone with a safe home should be a top priority for the nation (Opportunity Starts at Home,
2019). However, even with this widespread belief, over 900,000 U.S. households, or roughly 2.3
million Americans, are evicted from their homes every year (The Eviction Lab, 2020). The
percentage of U.S. renters who are rent burdened has been increasing as well, growing from 41%
to 52% from 2000-2017, (City Health Dashboard, 2020). Additionally, one of every four
American renters pay over 50% of their income on rent (Veal & Spader, 2018). With most
tenants’ monthly income going toward rent, one unexpected life event, such as contracting a
serious illness or their vehicle breaking down, could leave them behind on their rent and facing
eviction (Desmond, 2016).
Because landlords seek renters who can consistently pay the rent on time so they can pay
property tax bills, one primary thing they look for in renters is whether they have ever had an
eviction (Desmond, 2016). If the applicant has an eviction on their record, the landlord normally
rejects the application and pursues people with a higher income. Many times, this leads to people
applying to dozens, even hundreds, of homes before finally getting accepted (Desmond, 2016).
This often means settling into a home in the most dangerous neighborhoods or hoping that a
homeless shelter has room for them – if not, they are likely to be living on the street until they
can find a place. Not only that, but the process of eviction can last days or weeks, with
mandatory court dates involved, often making the people getting evicted lose their jobs for not
showing up for work (Desmond & Shollenberger, 2015). This type of situation is so mentally
taxing, stressful, and anxiety-inducing that it leads to negative coping strategies, which, in turn,
can lead to physical health problems (Bradford & Bradford, 2020).

2

Like eviction, rent burden can also be mentally taxing. Mothers have it especially
difficult because paying excessive amounts for rent often means sacrificing essentials for their
children, including food, warm clothing, and heat during the winter (Desmond, 2016). Because
of this and the many other hardships of eviction, it can take an incredible toll on people’s mental
and physical health, which can debilitate them going into the future (Hatch & Yun, 2020;
Desmond & Kimbro, 2015).
Families with children are in particularly rough shape in terms of eviction because
landlords perceive children to be a nuisance to the rest of their properties (Desmond, 2016).
Additionally, low-income mothers, some of whom are the only parent, have a difficult time
paying for their kids’ needs in addition to their rent, resulting in families with kids being among
the highest demographics for eviction (Desmond & Gershenson, 2016). Because they are less
likely to be able to pay for rent, families with children are often denied access to quality housing
(United States Department of Housing and Urban Development, 2010). The privatized economic
model of landlords profiting off low-income people can cause a lack of empathy from the
landlord, creating an environment where the landlord cares more about profitability and less
about providing the tenant with a quality home (Florida, 2019). While there are government
programs that can help rent burdened or evicted people, three out of four eligible families do not
receive housing assistance because these programs are underfunded (Joint Center for Housing
Studies, 2020).
Although women are more likely to have a successful birth today than at any other time
in history, poor births – such as preterm births, low birthweights, miscarriages, and stillbirths –
are still relatively common (Pinker, 2019). In fact, 17-20% of all births in the United States are
births with poor outcomes (Cortés et al., 2018). Since 3.6 million babies were born in 2020, that
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means in one year alone there were about 670,000 poor births in the United States (Hamilton et
al., 2021). Poor births are twice as hard to deal with because they affect both the baby and
mother.
Poor births are important to study for many reasons, but one of the most important is that
substantial research has shown that they are associated with an increased risk of many other
diseases and ailments later in life. For instance, babies with low birthweight are at an increased
risk of cardiovascular disease, asthma, chronic kidney disease, lower bone minerals and all-cause
mortality at older ages (Belbasis et al., 2016). Likewise, preterm births have been known to
develop lifelong ailments, including an increased risk for cerebral palsy, mental retardation,
stunted growth, poor health, as well as hearing and visual impairments. Additionally, preterm
babies are more likely to develop heart disease, diabetes, and hypertension when they become
adults. Just being born only a couple of weeks early can affect child development, including
learning difficulties, social-behavioral issues, and increased risk for Attention DeficitHyperactive Disorder (ADHD) (University of Kentucky, 2021). Since poor births can lead to
devastating health effects for those who have experienced them, as much as possible should be
done to limit them.
There are many different behaviors and lifestyle choices that can be considered poor birth
risk factors. According to the U.S. Department of Health and Human Services, some of the most
significant risk factors for having a high-risk pregnancy include drinking alcohol, doing drugs,
and smoking (U.S. Department of Health and Human Services, 2020). Another set of risks lie
with the woman’s physical health at the time of pregnancy, which include obesity, hypertension,
heart problems, and high blood pressure, along with others (U.S. Department of Health and
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Human Services, 2020). With all these risks, it is important for women to practice safe health
practices before and during pregnancy.
While there is reason to believe there is a link between eviction and poor births, there has
not been a major study done on the role of evictions on poor births in a smaller city. Kalamazoo
County, Michigan, with a population of 260,000, which is home to Kalamazoo, a small city of
just over 70,000 people, will be the scale of this study. Using a county with a small city in the
study is important because there are hundreds of cities of comparable size across the United
States, and a study of eviction and poor birth results could be used by planners and public health
professionals in many other small cities. Also, a county with a small city like Kalamazoo County
may be more representative of America than a large city would be.
Lastly, poverty is associated with many adverse situations in people’s lives, including
higher environmental risk, less access to medical care, food insecurity, high stress, as well as
poor births. Since eviction causes high adversity for those who experience it, it can be assumed
that since poverty is associated with eviction, eviction would also be associated with poor births
(Aizer & Currie, 2014). Because of this connection, social vulnerability will be tested using the
social vulnerability index from the Centers for Disease Control and Prevention (CDC). Social
vulnerability looks at the populations most at risk for outside forces and external stress impacting
their health. The CDC has found 15 variables or categories that are most susceptible to social
vulnerability including minority status, per capita income, and percentage of the population
without a vehicle (Agency for Toxic Substances and Disease Registry, 2021).
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Problem Statement
While there is a connection between eviction and negative health effects, there has been
little research done on a possible link between eviction and poor births. This research will work
to quantify the relationship between eviction, poor births, and social vulnerability on different
races and different socioeconomic groups in Kalamazoo County. Additionally, there is no
literature on which variables are most tied to eviction in Kalamazoo County and this study looks
to fill that void.
Research Objectives
1. Describe housing stressors including rent burden, eviction, and housing cost in
Kalamazoo County with respect to the state of Michigan.
2. Determine the statistical relationships and disparities among evictions, rent burden, and
social vulnerability by census tract in Kalamazoo County from 2007-2016.
3. Analyze spatial patterns in poor births with respect to housing, race, and poverty in
Kalamazoo County from 2007-2016.
Summary of the Research
This thesis project will investigate the eviction and poor birth data for Kalamazoo County
to determine which housing stressors are of most significance when it comes to eviction. Pearson
correlation will be done with the Statistical Package for the Social Sciences (SPSS) software to
determine the relationships between eviction rate and different housing stressors, including rent
burden rate, race (specifically the percentage of black individuals and the percentage of white
individuals in each census tract), poverty rate, and poor birth rate. Factor analysis and regression
analysis will be done with social vulnerability index data to assess its predictability with eviction
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rate and poor birth rate. In addition, these results will be compared over a ten-year span from
2007-2016. To study temporal trends, each variable will be averaged from two five-year spans,
2007-2011 and 2012-2016 and put into Pearson correlation models to see if relationships are
getting stronger or weaker. Kalamazoo County will be the study area for this research and data
will be analyzed at the census tract level for the county.
To look at how eviction rate, rent burden rate, poor birth rate and several other variables
appear throughout Kalamazoo County, maps will be made using the ArcGIS Pro mapping
software from 2007-2011 and 2012-2016. To observe where these variables have changed over
time, there will also be maps showing the change in each variable in 2012-2016 compared to
2007-2011. The results and maps will then be analyzed as to why they appear the way they do.
The following terms are key to this research, and it is crucial that they are strictly defined.
Eviction – the dispossession of a tenant of leased property by force or especially by legal
process (Merriam-Webster, 2022). However, there are three sub-definitions that fit into this
definition. A constructive eviction is an eviction effected by interfering with a tenant's enjoyment
of the property (as by allowing the property to become uninhabitable), while a retaliatory
eviction is a wrongful eviction of a tenant in reaction to the tenant's exercising of a right (such as
reporting health code violations) contrary to the landlord's interest (Merriam-Webster, 2022).
Lastly, an actual eviction is an eviction that involves the physical expulsion of a tenant
(Merriam-Webster, 2022).
Rent burden – a household paying over 30% of their income on rent (Larrimore &
Schuetz, 2017).
Rent burden rate – the percentage of renters in a certain area living under rent burden.
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Severe rent burden – a household paying over 50% of their income on rent (National Low
Income Housing Coalition, 2019).
Poor birth – preterm birth (baby born with less than 37 weeks of pregnancy) and low
birthweight (baby born under 2,500 grams) (Michigan Department of Health and Human
Services, 2021).
Poverty rate – the percentage of people living under having half the median income of the
total population (Organisation for Economic Co-operation and Development, 2022).
Social vulnerability – the potential negative effects on communities caused by external
stresses on human health (Agency for Toxic Substances and Disease Registry, 2021).
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LITERATURE REVIEW

Before the study is conducted, it is important to understand the issue of eviction as whole,
the reasons why it is a major issue today, and the many adverse effects it has been linked to.
Since housing is such an important part of life, it affects many people and the ripple effects of
low-quality housing, rent burden, or being evicted can be massive. The literature review will
cover the causes and effects of eviction, the problem and effects of poor births, a discussion
about the study area, and a section on how GIS has been used to research housing and health
issues.
Causes of the Eviction Crisis
Evictions can happen in a multitude of ways, including being committing nuisance
violations, participating in illegal activities, or being forcibly removed by their landlord for other
reasons (Buildium, 2017). However, the main cause of an eviction is the inability to pay the rent
(Buildium, 2017). Since a property owner needs the rent from tenants to pay the property taxes
and general expenses for the dwelling, they normally do not give tenants much leeway if they are
falling behind on rent. While nothing is inherently odd about this, by looking at the bigger
picture of housing in the United States, a concerning trend is apparent when it comes to housing
affordability. The cost of housing is growing at a much faster rate than wages in the United
States. For example, the average cost of a non-furnished apartment has increased by over 80%
since 1980, while in the same period, the purchasing power for the average American has
increased by only about 10% (Statista Research Department, 2020). This gap has continued to
widen in the past two decades (Statista Research Department, 2020; DeSilver, 2018). In fact,
from 2001-2015, the average rent for any rented dwelling increased by 3% per year, while the
9

median household income decreased by 0.1% per year (The Pew Charitable Trusts, 2018).
Property owners expect renters to pay for housing with money they do not have. There is usually
no winning for renters because they must either hand over a large percentage of their income for
an overly expensive apartment in a respectable neighborhood, or they must downgrade their
living arrangements to more disadvantaged neighborhoods.
Because the cost of rent is increasing faster than the median household income, an
increasing number of people are now rent burdened. In 2017, 47% of all renters were rent
burdened and 24.9% of all renters were severely rent burdened (up 7% and 4.4% respectively
from 2001) (Veal & Spader, 2018). In general, the lower the household’s income, the more likely
they are to be rent burdened or severely rent burdened (American Housing Survey, 2013). This is
an adverse outcome because when renters spend such a large proportion of their income on rent,
they likely must cut spending for a month on other necessities such as hot water, nutritious food
for their children, or diapers so the renter and their family can avoid eviction for at least one
more month (Desmond, 2016; Shaddox & Goldblum, 2021).
In the United States, 70% of extremely low-income (households at or below 30% of the
area median income) renter households spend over 50% of their income on rent, which is
comparable to Michigan (Aurand et al., 2021). Spending this much on rent leaves little money
left over for groceries, utilities, and other essential costs, especially if there are children to take
care of. This issue is exacerbated by the fact that there is a shortage of affordable homes in the
United States: For every 100 extremely low-income renter households, there are only 37
affordable homes (Aurand et al., 2021).
The COVID-19 pandemic has only made things worse for renters. Due to the pandemic
and the subsequent shutdowns, it has been even tougher for people to pay their rent and to afford
10

necessities. According to CNBC, as of 2020, 63% of Americans were living paycheck to
paycheck since the pandemic started, up 10% from before the pandemic (Leonhardt, 2020). This
means that any unexpected life event, such as a car accident, health incident, or unexpected
funeral cost, can make many Americans unable to afford their rent (Desmond, 2016).
Additionally, federal funding for housing aid has not kept up with the need. While the
United States allocates roughly $40-45 billion on federal housing aid in the Federal Budget every
year, it is still not enough (National Low Income Housing Coalition, 2021). Today, those eligible
for the Section 8 housing voucher include households that do not exceed 50% of the median
income for the county or metropolitan area for which they reside, accounting for about 19
million eligible Americans (U.S. Department of Housing and Urban Development, 2021).
However, the $40-45 billion is not enough money to pay for vouchers or other housing assistance
for this many people, which the U.S. Department of Housing and Urban Development even
admits on its Section 8 Housing webpage (U.S. Department of Housing and Urban Development,
2021). Section 8 housing vouchers are supposed to guarantee eligible people a good quality, high
standard home that they would otherwise have a much harder time affording (U.S. Department of
Housing and Urban Development, 2021). The housing voucher states that voucher holders pay
no more than 30% of their monthly income on rent and functioning utilities (U.S. Department of
Housing and Urban Development, 2021). While this is true, the lack of funds allocated toward
housing aid ensures only a fraction of eligible Americans receive it. Table 1 gives a breakdown
of the type of housing assistance eligible Americans receive.
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Table 1. Housing Assistance Type by Share of Eligible Americans that Receive Each (American
Housing Survey, 2013)

Housing Assistance Rate
None
67%
Government Subsidy
17%
Public Housing
15%
Rent Control
1%
Another issue with the Section 8 voucher is that landlords are not mandated to provide
housing to voucher holders, which often means that the only homes voucher holders can get are
in the most dangerous neighborhoods and are normally subpar quality housing (Wykstra, 2019;
Desmond, 2016; Matthews, 2014). Many landlords in advantaged areas look down on voucher
holders and avoid renting to them because it may devalue their buildings or because of
discrimination (Desmond, 2016; Matthews, 2014). This means that even if a family is fortunate
enough to get a housing voucher, they still may end up in a disadvantaged neighborhood. While
the renter would be assisted in paying for the home, which is better than the alternative, it still
does not provide the system-wide incentives needed to change the private housing system for the
better.
Another major reason eviction is such a problem in the United States is because landlords
have more social/political power, while renters often have little to no power. Property owners
usually have the money to afford all the legal representation they need against any sort of court
challenges they could face, so they can evict, delay maintenance, and reject housing to anybody
they want to with little fear of being held accountable (Desmond, 2016; Engler, 2010). When
someone gets evicted, the next step is normally eviction court, where the landlord’s
representation and the evicted tenant’s representation present their case to the judge, and if the
tenant’s representation wins the case, the tenant will remain in the home. At least, that is what is
12

supposed to happen. In practice, eviction court is normally just a monotonous, meaningless
occasion where the evicted tenant has no legal representation and the judge rules in favor of the
legally represented landlord, and both sides move on with their day (Desmond, 2016). This is the
case because 90% of landlords are represented by attorneys, while 90% of renters are not since
eviction lawyers charge anywhere from $500-10,000, which can be more than evicted tenants
make in over a month (Ebrom, 2018; Engler, 2010).
Because of this, there are normally no repercussions for landlords evicting tenants for no
justifiable reason. Additionally, by having no legal accountability of landlords, it provides no
incentive for landlords to provide their tenants with quality housing or with essential
maintenance repairs (Florida, 2019). A property owner could be providing homes in a lowincome neighborhood where the drains do not work, bugs are everywhere, and the refrigerator is
out of date, and since the tenant usually does not have the means to try them in eviction court,
the landlord can forgo these repairs to maximize profit (Florida, 2019). In fact, this system
incentivizes landlords to increase their profit by doing as little as possible for their tenants
because people are always going to need someplace to stay, no matter how lousy it is. Therefore,
many landlords do not give tenants much leeway, meaning that even a small violation or falling
behind on rent just one time can lead to eviction, since there are normally others waiting in line
to take that person’s home (Desmond, 2016). The entire system is on the landlord’s side, leaving
renters with little to no say in their housing environment unless there are substantial tenants’
rights laws enacted to give renters more legal assistance. Therefore, many evictions that could
potentially be avoided with a functioning eviction court still happen.
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The Relationship between Eviction and Health
Until recently, the relationship between eviction and health was poorly understood and an
understudied area of poverty. However, after the praise of Matthew Desmond’s Pulitzer Prizewinning 2016 book, Evicted: Poverty and Profit in the American City, research interest in
eviction has increased significantly. Because of this new research, it is generally accepted that
eviction is linked to adverse mental health outcomes, which can lead to adverse physical health
outcomes. One study from Milwaukee found that evicted tenants were more likely to self-report
poor health and material depression, which is depression caused by lost belongings (Desmond &
Kimbro, 2015). Additionally, the study found that over a quarter of the evicted tenants
experienced depression two years after an eviction, suggesting there is a correlation between
eviction and longer-term mental health problems. Another study found a strong link to not just
depression, but anxiety as well, as 88% of recently evicted tenants in the survey self-reported
anxiety and 91% self-reported depression (Robles-Ortega et al., 2017). Furthermore, a study
examining eviction’s effects on the mental health of young adults found that adolescents who
have experienced eviction have more symptoms of depression and self-reported lower scores for
internal well-being than those who had not experienced eviction (Hoke & Boen, 2021). By
controlling for numerous factors, the study found that eviction was a unique stressor, meaning
there was a causal relationship between eviction and depressive symptoms (Hoke & Boen,
2021). Other studies have linked children with housing instability to depression, poor
performance in school, and weak social relationships due to constant moving (Cunningham,
2010; Desmond & Kimbro, 2015; Hatch & Yun, 2020).
Furthermore, one study examined the effects eviction can have on children five-years old
and younger, finding that those in this age group who have experienced eviction have a higher
14

level of food insecurity than children who have not had an eviction (Leifheit et al., 2020).
Additionally, children who have been evicted are more likely to be born to mothers who smoked
regularly during pregnancy, to have been born into a family with lower household incomes and
have mothers with mental health issues (Leifheit et al., 2020). They were also more likely to
receive less maternal education than their non-evicted counterparts (Leifheit et al., 2020). These,
plus likely countless others, are all negative effects that living under housing instability and
eviction can have on children.
Not only does eviction itself have a tangible effect on people’s lives, but the threat of
eviction can also be accompanied with prolonged periods of stress and anxiety (Vásquez-Vera et
al., 2017). Living under the threat of eviction has been seen as having a personal toll equivalent
to living under a threat of violence and illegal occupation (Vásquez-Vera et al., 2017). Since
many poor renters spend over half of their income on rent, that leaves them with a small amount
of money to buy groceries, essentials, and to pay bills – and this burden is amplified if the lowincome tenant has children (Desmond, 2016). This feeling of living one life event away from
being behind on monthly bills creates a sense of uncertainty that can persist every day.
As a rent burdened person’s mental health is negatively affected, this poor mental state
often leads to people performing risky behaviors. For example, studies have found that eviction
and the threat of eviction can be so emotionally taxing that they are linked with alcoholism,
smoking, and drug use as a negative coping strategy. (Bradford & Bradford, 2020; Vásquez-Vera
et al., 2017). Additionally, further research suggests that rent burdened renters are more likely to
resort to displaying risky sexual behavior, such as having sex with multiple partners, as another
negative coping strategy (Jennings & Leifheit, 2019). Not only can eviction lead to alcoholism
and risky sexual activity, rent burdened tenants are also more likely to exhibit worse eating
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habits than those who are not rent burdened (Kirkpatrick & Tarasuk, 2011). There is also a link
between eviction and criminal activity, as one study found that those who had been evicted were
significantly more likely to be convicted of a crime in a two-to-three-year span since the eviction
(Alm, 2017).
This is where the mental strain and the subsequent risky behaviors exhibited by rent
burdened people start to negatively impact their physical health. Since there is an increase in
risky sexual behavior, rent burdened tenants are more likely to get chlamydia and gonorrhea
(Jennings & Leifheit, 2019). Additionally, since rent burdened tenants are more likely to exhibit
worse eating habits, they tend to have more diet concerns and food insecurity (Kirkpatrick &
Tarasuk, 2011). In fact, one study found that 42% of those in shelters had food insecurity
(Vásquez-Vera et al., 2017).
Not only is there a link with housing instability and non-fatal outcomes, but there is also
a link with fatal outcomes as well. Eviction has been observed to cause an increase in deaths of
despair, such as drug overdose, alcohol overdose and suicide (Bradford & Bradford, 2020).
Additionally, since evictions have been linked to poor mental health, it is important to know that
mental health problems can lead to risky behaviors, which, in turn, can lead to physical health
problems (Bradley University, 2020). For example, research has shown that having
schizophrenia or depression can greatly increase the risk of dying of respiratory illness, cancer,
and heart disease, all things that are enhanced by risky behaviors (Bradley University, 2020).
Additionally, one study found that those who had been evicted had an increase of 0.38
emergency room visits in the first two years after an eviction, a 70% increase compared to those
who have not been evicted (Collinson & Reed, 2018). This study observed that this was likely
due to the significant increase in mental illness among evicted people, as those who were evicted
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were 68% more likely to develop a diagnosed mental illness than their non-evicted counterparts
(Collinson & Reed, 2018). Lastly, one study found a troubling link between eviction and suicide,
because after surveying 22,000 households, those who had experienced eviction were over four
times more likely to commit suicide than those who had not (Rojas & Stenberg, 2016). While
eviction may not be the sole cause of some of these problems, there is no denying the link
between eviction and many different negative health outcomes.
Further research suggests that those who have been evicted are 16% more likely to enroll
in a homeless shelter in the first two years after being evicted (Collinson & Reed, 2018). This
likely stems from the fact that landlords are less willing to provide housing for those who have
previously been evicted. Not only does eviction contribute to an increased chance of enrolling in
a homeless shelter, but evicted people spend 36 more days in a homeless shelter than those who
have not been evicted (Collinson & Reed, 2018). This study provides evidence that eviction is a
factor in the homelessness crisis in the United States.
Not only can eviction affect a person’s health in the short term, but it can also affect their
long-term health. Recent research has shown that eviction should be considered a life-changing
event that can impact a person for the rest of their life, such as divorce or a major car accident
(Rojas, 2017). According to a study conducted from 2009-2011, people who were forcibly
removing from their home because of eviction were over 50% more likely to die of any cause in
a three-year span than those who have not been evicted (Rojas, 2017). While there may be things
other than eviction that cause this increase in death probability, it is can be assumed that there is
some critical interplay between health and ability to maintain stable housing.
Eviction can be just as detrimental for a person’s finances as their physical and mental
health. According to one recent study, those who had experienced eviction had 8% more social
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assistance than those who had not experienced eviction (Kahlmeter, 2018). This number
increased three years after these same people had been evicted, providing suggestive evidence
for the claim that eviction keeps people in poverty for years (Kahlmeter, 2018). A different study
found that those who had been evicted earn around $3,000 less one-two years after an eviction,
leading to a 13% reduction compared to similar income households who had not experienced an
eviction (Collinson & Reed, 2018). Lastly, it is estimated that those who had been forcibly
removed were 11-22% more likely to lose their job, often because eviction involves mandatory
court dates that can conflict with tenants’ work schedules (Desmond & Gershenson, 2016).
The Relationship between Poverty/Eviction and Poor Births
While there are numerous studies showing how poverty is linked to poor births, there are
few studies analyzing the potential link between eviction and poor births. At least one recent
study begins this literature, showing a link between eviction and poor births across the United
States (Khadka et al., 2020). The study examined over 320,000 births from 39 states and the
District of Columbia, with some of them born from evicted parents, and others born from parents
who have not been evicted (Khadka et al., 2020). According to the study, they found that having
an eviction filing during pregnancy was associated with a higher likelihood of both preterm and
low-weight births (Khadka et al., 2020).
One recent study looking at over sixteen years of Georgia eviction data and poor birth
data found that eviction during pregnancy was associated with a higher likelihood of poor births
than compared to those who were evicted at any other part of their lives (Himmelstein &
Desmond, 2021). Additionally, the research found that the closer a pregnant mother’s eviction
was to giving birth (during the second and third trimester), the risk of having a poor birth,
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including low birthweight, prematurity, and child mortality, increased even more (Himmelstein
& Desmond, 2021). Since this was a sixteen-year span, this indicates longer-term trend.
While the literature on how eviction affects poor births has just started to develop, the
literature regarding the role of poverty on poor births is much more robust. In one study looking
at how poverty affects pregnancy outcomes, it found that mothers living in the lowest-income
communities had a 30% higher likelihood of having a stillbirth than the average woman (Larson,
2007). The study explained that some believe this is because low-income mothers have a higher
likelihood of smoking and worse nutrition than those above the poverty line (Larson, 2007). Poor
births can also have a detrimental effect on children, leading to negative coping strategies,
cognitive impairments, and social problems (Larson, 2007; Mersky & Lee, 2019). Therefore, it is
important to understand the health of mothers during pregnancy because it can impact the lives
of the mother’s children well into their lives.
One of the major risk factors in pregnancy is smoking. Smoking during pregnancy has
been linked to several different poor births, including preterm births, low birthweight, and other
birth defects (Hackshaw, 2011). According to one study, mothers who smoked had an increased
risk of giving birth to babies with cardiovascular/heart defects, musculoskeletal defects, facial
defects, eye defects, and other defects (Bernstein et al., 2005). This is important because, based
on prior research connecting eviction and health, evicted people are more likely to smoke to cope
with their mental health issues, so this could lead to eviction influencing poor births. (VásquezVera et al., 2017).
Not only can high stress and anxiety during pregnancy lead to higher risk of poor births,
but maternal depression levels during pregnancy have been known to increase the risk of adverse
birth outcomes, including miscarriage, low birthweight, and prematurity. Research has found that
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mothers who were depressed had a significantly higher poor birth risk than those who were not
depressed. Since eviction has been shown to increase likelihood of depression, it is liable to
assume that eviction could lead to poor births (Dadi et al., 2020). Research shows maternal
anxiety, which eviction has been linked to, leads to increased risk of poor births as well (Schetter
& Tanner, 2012).
Of utmost importance for mothers to have a successful pregnancy is quality nutrition. If
mothers do not get enough to eat, it increases the likelihood of having a poor birth (Aftab, 2012).
Many others eat an improper diet, which can cause obesity, increasing the risk of hypertension,
high blood pressure, and diabetes, all risk factors for poor births (Rosenberg, 2005; Ankumah,
2014). Studies have found that mothers with a low income are more likely to have a preterm
birth when compared to women with a higher income (Blumenshine, 2010). Because those who
are rent burdened or have been evicted are both likely to be lower-income and often must
sacrifice a quality diet to pay rent, they often end up eating a suboptimal diet that leads to a
higher likelihood of a poor birth in the future (Desmond, 2016). This is an important thing to
consider because, unlike most other countries, where low-income individuals are most likely to
be underweight, in the United States, the low-income are most likely to be obese (Drewnowski,
2004). According to the American Journal of Clinical Nutrition, there is an inverse relationship
between obesity and income, meaning the richer a person is, the less likely they are of having
obesity and vice versa (Drewnowski, 2004). As with other relationships between low-income
people and negative health outcomes, this can likely be applied to eviction as well since most
people who get evicted are low-income (Desmond, 2016).
Another way to look at access to medical care is to look at their health insurance plans.
Low-income individuals are most likely to have lesser quality health insurance or to not have
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health insurance at all, making them less able to receive medical care (Shen & Wei, 2008). In
one Nevada study, the researchers found that the uninsured had a higher risk of prolonged labor
and fetal death than insured women (Shen & Wei, 2008). Those who are evicted are more likely
to be low-income, meaning they are less likely to have health insurance, which is critical for a
successful pregnancy.
At least one study has found a link between adverse childhood experiences (ACEs) –
such as abuse, neglect, and emotional depression – and poor births amongst low-income
individuals (Mersky & Lee, 2019). This study sampled over 1,800 low-income Wisconsin
women and looked at if they had any ACEs and if they had experienced any poor births (Mersky
& Lee, 2019). The study found that close to 85% had experienced at least one ACE and close to
65% had experienced multiple ACEs (Mersky & Lee, 2019). Not only have there been a high
likelihood of ACEs among low-income women, but they were also more likely to have
pregnancy loss, preterm births, and low birthweight (Larson, 2007). ACEs are important in the
context of eviction because suffering an eviction as a child (or at any age) can be traumatic and
depressing experience, which may lead to worsening mental health in the short and long-term.
Socioeconomic and Racial Disparities in Evictions and Poor Births
Just as there is a link between socioeconomic status and rent burden, there is also a strong
link between race and eviction. Throughout United States history, dating back even before its
independence, black Americans have been oppressed and discriminated against for over 400
years. From slavery to Jim Crow, to redlining and lack of opportunities, black Americans have
been behind the starting line compared to white Americans throughout the history of this
country, continuing into today (Kendi, 2016). Redlining, as part of the Federal Housing
Administration’s New Deal efforts, was one of the most destructive policies put in place for
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black people because, unlike their white counterparts, the black population were only allowed to
live in the least desirable areas of the city, usually in underfunded slums and places near factories
(Kendi, 2016). While many white people moved to desirable areas and into homes that would
increase in value over time, allowing them to move into the middle class, black, redlined
neighborhoods were underfunded and were areas that did not increase in value over time.
Additionally, black Americans were excluded from the G.I. Bill, which enabled many Americans
to enter the middle class through higher education (Kendi, 2016). This, along with the continued
systematic oppression and underfunding of black neighborhoods and schools, has led to major
racial disparities in many parts of society.
Some of the most critical racial disparities are in health. For many diseases, health
outcomes, and nutrition, black Americans are much more likely to experience worse outcomes
than white Americans. Life expectancy, which sums up all health outcomes into one statistic, for
black Americans is 3.7 years less compared to the national average, and 3.6 years less compared
to white Americans. This means that the many hardships black Americans face piles up to
decrease the length of their lives. Additionally, black Americans are the people group with the
highest chance of heart disease mortality in the United States, being about 20% more likely to
get heart disease than white Americans (Centers for Disease Control and Prevention, 2019).
Black Americans are also more likely to die when diagnosed with several different types of
cancer, including breast and prostate cancer, as well as stroke, compared to white Americans
(National Cancer Institute, 2021; Levine et al., 2020).
Part of the reason black Americans have a lower life expectancy and higher risk for heart
disease, cancer and stroke could be because of their poor nutrition compared to white Americans,
which could be stemmed by lack of access to fresh produce. One survey found that around 50%
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of those in low-income census tracts had low access to supermarkets and grocery stores (Rhone,
2017). One example occurs in Baltimore, where only 19% of its black, mostly low-income
population have access to healthy foods, while 68% of its white population does (Franco et al.,
2008). This lack of access and affordability to healthy foods for black Americans leads to poor
nutrition, with these people often relegating to eating relatively unhealthy fast food on a routine
basis, which leads to increased risk of disease later in life (Kris-Etherton et al., 2020;
Sadarangani et al., 2019). For example, likely due to lack of access to healthy foods, black
Americans are more likely to get obesity than white Americans (Petersen et al., 2019). Obesity is
a known cause of many major diseases, including heart disease, cancer, and stroke, as well as
other diseases that cause increased poor birth risk.
Another reason the black population is more likely to have a higher chance of many
negative health outcomes can be because of poverty rate. Many impoverished people may have
less access to and be less able to afford medical facilities and healthy foods. Black Americans are
much more likely to be in poverty than any other group at 18.8% in 2019 – doubling the white
poverty rate (7.3%) and almost doing so for the national poverty rate (10.5%) (Creamer, 2020).
The disparity between the black and white poverty rate could play a role in many health and life
achievement outcomes.
Poverty rate or income level also play a key role in who gets evicted. The socioeconomic
status of households is a major determinant of rent burden. According to a 2020 report on the
state of housing in the United States, the more money a household makes, the less likely they are
to be rent burdened. While over 80% of those making under $25,000 were severely or moderated
rent burdened, that falls to about 58% for households between $25,000-49,999, and to about 25%
for those between $50,000-79,999 (Joint Center for Housing Studies, 2020). While it may seem
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intuitive, it is important to understand this fact because this can help pinpoint variables
associated with eviction. Based on this data, it can be assumed that in areas with low household
income, there are likely to be more rent burdened households and evictions because of these
households’ inability to pay rent. Since rent burdened households are more likely to be evicted,
this indicates those of higher socioeconomic status will likely not experience the same mental,
behavioral, and physical effects that eviction would cause them.
Not only are black Americans more likely to be in poverty and have negative health
outcomes, but they are also disproportionately more likely to be evicted than white Americans.
According to The Eviction Lab, although black Americans make up 19.9% of all renters, they
make up 32.7% of all evictions in the United States, while white Americans make up 51.5% of
all renters and only 42.7% of all evictions (Hepburn, 2020). Overall, black renters are about
twice as likely to get evicted as white renters (Hepburn, 2020). Furthermore, nearly one in four
black renters lived in a county where the black eviction rate was double that the white eviction
rate (Hepburn, 2020). One cause of this, along with the history of structural racism in the U.S.,
may be some racial bias from landlords against black renters, as most landlords are white, they
may not feel as empathetic to black renters as opposed to white renters (Desmond, 2016). There
is also the problem of gentrification, where wealthier families move into a neighborhood and
increasing its property values, which forces many low-income black Americans out of their
homes. While these results are on the national level, this research will focus on the racial
disparities in eviction and poor births at a local level in a county with a small city.
Not only do black Americans have an increased chance of being evicted, but they are also
more likely to have poor births. For example, black Americans are twice as likely to experience
preterm births as white Americans, as well as twice as likely to give birth to babies with low
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birthweight (Christian et al., 2013; Ratnasiri et al., 2018). Additionally, since black Americans
have higher rates of eviction, there could be a link between evictions and poor births in black
Americans more so than in white Americans.
Not only are there disparities between black Americans and white Americans, but also
between nonwhite Americans and white Americans. Nonwhite Americans include all people who
are not white, including racial groups such as black Americans and mixed Americans, as well as
ethnic groups such as Hispanic Americans and Asian Americans. While each nonwhite people
group experiences their own set of circumstances that may not necessarily overlap with other
nonwhite people groups, one thing that normally ties nonwhite Americans together is that they
are usually in the minority of the population and have much less systematic power than their
white counterparts. The nonwhite population will be focused on in the poor birth tests during this
study because the poor birth data was categorized into whites and nonwhites by the State of
Michigan Vital Statistics.
There are many differences in outcomes within nonwhite people groups and it is
important to state some of the differences in poverty, poor births, and poor birth risk factors. In
terms of income, Hispanic Americans on average earn roughly 25% less than white Americans,
while Asian Americans earn about 20% more than white Americans (United States Census
Bureau, 2021). For pregnancy-related deaths, black mothers had a rate over three times that of
white mothers, while Asian mothers and Hispanic mothers were very similar to white mothers
(Artiga et al., 2020). For low-birthweight babies in Michigan, black mothers experience double
that of white mothers, while Hispanic mothers are only slightly higher than white mothers on
average (Kaiser Family Foundation, 2019). In terms of obesity, black Americans have the highest
rate, Hispanic Americans are only a couple of percentage points ahead of white Americans, and
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Asian Americans are under half the rate of white Americans (Centers for Disease Control and
Prevention, 2021; Petersen, et al., 2019). For smoking, Hispanic Americans and Asian
Americans have much lower rates than white Americans and black Americans, who have
roughly the same rate, while for alcohol consumption, white Americans have a higher rate than
their nonwhite counterparts (American Lung Association, 2020; Chartier & Caetano, 2010).
Kalamazoo County, Michigan
According to data from The Eviction Lab, Kalamazoo County, located in southwestern
Michigan and the state’s ninth-most populous county, had 43,592 recorded evictions from 20012016, with an average eviction rate higher than the state of Michigan and Wayne County (home
of Detroit), making this a critical issue in this area (The Eviction Lab, 2020). Because of
Kalamazoo County’s high eviction rate and the large number of people affected by it, it is
important to understand how eviction affects poor births in Kalamazoo County. This study will
focus specifically on the relationships among eviction, social vulnerability, and poor births in
Kalamazoo County. While similar studies have been done in larger cities like Milwaukee, it has
over 600,000 people, while Kalamazoo County has about 265,000 people (City Health
Dashboard, 2020). Since the populations are so different, the experiences of those in Milwaukee
may not coincide with those from Kalamazoo County. By looking through the research literature,
Kalamazoo County mothers are also substantially affected by poor births (Ahwireng, 2019;
Donkor, 2020).
One of the most important things when doing a geographic study is to understand the
place’s demographics. In Kalamazoo County, white Americans are the largest population group
by a wide margin, while black Americans are the largest minority with twice percentage of the
second-largest minority (Table 2). This study focuses on the housing disparities between the
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white and black populations in Kalamazoo County. Crucially, this study does not want to dismiss
the importance of other groups of people of color, but neither of those populations are present in
sufficient numbers to suitably compare with the black and white populations.
Table 2. Kalamazoo County Racial and Ethnic Breakdown (United States Census Bureau, 2021).
Race/Ethnicity
White
Black
Hispanic
Two or More
Asian
American Indian
Pacific Islander

%
81.2
11.8
5.2
3.6
2.8
0.5
0.1

Since by far the largest city in Kalamazoo County is Kalamazoo, it is important to
provide information about Kalamazoo compared to other similar-sized cities because it likely
reflects Kalamazoo County as a whole. The city of Kalamazoo has a poverty rate of about 31%,
seventh highest from a study of 40 college cities and comparable to Canton, Ohio and Buffalo,
New York (City Health Dashboard, 2020). Because of Kalamazoo’s high poverty rate, it seems
likely to experience a high poor birth rate (Blumenshine, 2020; Aftab, 2012; Larson, 2007). Not
only does Kalamazoo have a high poverty rate, but it also exhibits many health outcomes and
risk factors worse than the national average. The categories where Kalamazoo is worse than the
national average include life expectancy, obesity, opioid overdose deaths, sexually transmitted
infections, and frequent mental distress (Owusu et al., 2018; City Health Dashboard, 2020). This
could partially stem from Kalamazoo having a much higher rate of smoking and binge drinking
than the national average (City Health Dashboard, 2020). Some of the most striking statistics for
Kalamazoo include a violent crime rate tripling the national average, as well as housing with lead
doubling the national average. (City Health Dashboard, 2020). This is important to understand
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because evicted people often find themselves looking for homes in dangerous neighborhoods
where the homes may have lead, increasing the risk for negative health effects (Desmond, 2016;
Desmond & Kimbro, 2015).
Just as for eviction rate, it is important to get an idea of the temporal trends for poor birth
rate for Kalamazoo County. In Figure 1, the total sum for Kalamazoo County for white poor
births (grey), nonwhite poor births (orange), and combined (total poor births divided by total
births in each census tract) poor births (blue) were taken for each year from 2007-2019. By
looking at Figure 1, all three poor birth variables have remained relatively stable over the 13-year
span, with no discernible increase or decrease in poor births. Notably, although they followed
similar trends, the nonwhite mothers had significantly higher poor birth rates than the white
mothers throughout 2007-2019.

Poor Birth Rate 2007-2019 in Kalamazoo County
0.12

Poor Birth Rate

0.1
0.08
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0.02
0
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Year
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Figure 1. Line Graph of Poor Birth Rates for White Mothers (Grey), Nonwhite Mothers
(Orange) and Combined (Blue) in Kalamazoo County 2007-2019 (Michigan Department of
Health and Human Services, 2021).
Research has shown that racial inequities have played a major role in poor birth rates in
Kalamazoo County. In one study, GIS (Geographic Information Systems) mapping was used to
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show that the neighborhoods in Kalamazoo County with the highest number of black poor births
were found in downtown Kalamazoo City (MacQuillen, et al., 2016). Since black women are
twice as likely as white women to have both preterm births and low birthweight babies, it is
logical to assume that the areas with the highest black poor birth rates would also be the worst
when factoring in all races (Christian, et al., 2013; Ratnasiri, et al., 2018). Even when
considering socioeconomic status (SES) in Kalamazoo County, black Americans still have
higher poor birth rates compared to white Americans. One Kalamazoo County study found that
black Americans with higher SES had a slightly higher rate of low birthweight babies than those
with lower SES, which indicates that race may play a larger role than SES (Kothari et al., 2016).
Because Kalamazoo County exhibits many negative income and health statistics, it seems
plausible that social vulnerability and poor births would have a relatively strong relationship in
Kalamazoo County. Therefore, it is important to test how SES, and related social vulnerability –
currently used by the Centers for Disease Control and Prevention (CDC) to account for social
determinants related to health outcomes – of the census tracts in Kalamazoo County coincide
with evictions to investigate a possible link between eviction, social vulnerability, and poor
births in Kalamazoo County.
Lastly, there are also stark racial disparities in homelessness in Kalamazoo County
between white Americans and black Americans. Although the black population makes up only
about 11% of Kalamazoo County’s population, they make up over 60% of its homeless
population (City of Kalamazoo, 2019). In other words, black individuals are almost thirteen
times more likely to be homeless than other racial groups living in Kalamazoo. This is relevant
to eviction because many people who get evicted become homeless themselves. Additionally,
becoming homeless, just like getting evicted or living under rent burden, has been known to be
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linked with a higher risk of hypertension, diabetes, depression, alcoholism, and many other
adverse health outcomes (National Healthcare for the Homeless Council, 2019).
GIS and Its Research Applications in Housing and Health
In recent years, there has been an increased awareness to the problems of eviction and
housing in the United States. One helpful tool in this new eviction research is geospatial
information systems, also known as GIS. GIS is a geospatial system that helps manage, create,
and, most notably, map geospatial data (Environmental Systems Research Institute, 2021). In
other words, GIS can take data with a spatial component, such as coordinates, and map them
onto a visual layout. GIS is a powerful tool that can help companies and organizations
accomplish a wide range of goals and objectives, such as finding the best locations for new
stores, creating visually appealing maps for the public, optimizing travel routes, and countless
other important things. It can also be used in countless disciplines, such as geography, marketing,
and environmental studies. Pertinent to this research, GIS has also been useful in visualizing
population disparities as they relate to housing and health outcomes.
GIS has been used to study many aspects of eviction and housing. For instance, if there is
access to eviction data, it can be mapped with GIS software to determine which locations have
the most evictions. It has been used to determine who gets evicted and where, housing dynamics,
housing injustice and has been a critical tool for eviction research in multiple states (Desmond &
Gershenson, 2016; Maharawal & McElroy, 2018; Magnuson, 2021). GIS, and using geospatial
information, has been equally important in health research, with its earliest known use of
mapping being in 1854 to help find the cause of a cholera outbreak. Today, the CDC utilizes GIS
for many health variables, including mapping cases of cancer and chronic disease in the United
States (Centers for Disease Control and Prevention, 2019). GIS is critical in finding where
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diseases are clustered, which can help stop these from spreading. Relevant to this study, GIS has
also been vital to poor birth research. In recent years, there have been multiple studies using GIS
to study racial disparities in poor births and where to implement public health measures in areas
of high poor births (Kothari, 2016; MacQuillan, 2016; University of North Carolina at
Greensboro, 2021; University of Southern California, 2021). Because of its wide-ranging
applications, GIS, specifically ArcGIS Pro, will be used in this research to create maps of
eviction, poor births, and other variables, seeing if there are any spatial patterns in Kalamazoo
County with these variables.
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METHODS

Kalamazoo County census tracts were used as the unit of analysis for this research. While
most studies examining the link between eviction and poor births have been done on a
nationwide or statewide level, there has not been the same literature for this relationship in a
county with a smaller city. Kalamazoo County represents middle America and researching this
place may be more representative of many American communities than a larger city would be.
Additionally, by researching a mid-sized county like Kalamazoo County, social vulnerability,
housing instability, and poor birth disparities might be shown here that would otherwise be
missed by having a larger study area. This research also plans to localize the issues of poverty,
housing, and critical components of social vulnerability, and determine how eviction is linked
with poor births within a county home to a smaller city.
By analyzing on the scale of census tracts, a detailed picture of how eviction, rent burden
and poor births differ over the course of the county can be seen. A census tract is a county
subdivision divided by population of roughly 4,000 (United States Census Bureau, 2022).
Because of this, the size of each census tract is determined by how densely populated the area is,
so cities are going to have a high number of small-sized census tracts, while rural areas will have
a small number of large-sized census tracts. This could allow local lawmakers and public health
officials to see where the most evictions and poor births are happening in the county and could
implement policies designed to reduce both evictions and poor births. Since this study is looking
at the county-wide level, the differences between downtown Kalamazoo, the surrounding
suburbs, and the rural parts of Kalamazoo County can be observed, which can create a discussion
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about the issue of evictions and poor births in different areas and municipalities throughout the
county.
To compare Kalamazoo County’s housing stressors with the state of Michigan’s, several
figures were made depicting several housing statistics. Graphs were made showing rent burden
by socioeconomic status in Michigan and the large difference in the percentage of rent burdened
renters compared to those who pay a more manageable amount of their income on rent. The rent
burden rates from 2010 to 2019, as well as the eviction rates from 2007-2016 for both places
were made into line graphs to compare how those variables have changed over time, while a
table of median gross rent and median owner-occupied value were made to show housing cost.
Lastly, a table comparing Kalamazoo County and Michigan’s housing cost will be made.
To analyze spatial patterns in poor births with respect to housing and demographics in
Kalamazoo County from 2007-2016, maps were made, using ArcGIS Pro, of poor birth rate
(combined, white, and nonwhite), eviction rate, rent burden rate, poverty rate, percentage of
white population and percentage of black population in each census tract in 2007-2011 and 20122016. Additionally, to show temporal changes, maps were made showing the change in each
variable from 2007-2011 to 2012-2016.
To find the relationships between housing and demographics in Kalamazoo County
census tracts, Pearson correlation tests were utilized, using the Statistical Package for the Social
Sciences (SPSS) software. The values that result from a Pearson correlation test are on a -1 to 1
scale with anything less than 0 being a negative correlation and anything greater than 0 being a
positive correlation. Additionally, anything from 0-.3 (positive or negative) indicates a weak
correlation, .3-.7 indicates a moderate correlation, and .7-1.0 indicates a strong correlation.

33

Pearson correlation tests were made for both 2007-2011 and 2012-2016 with the
following Kalamazoo County census tract variables: eviction rate, rent burden rate, poor birth
rate (broken into white poor births, nonwhite poor births, and combined poor births) percentage
of race (black and white) per census tract, and poverty rate. The research literature linking some
of these variables together in other places was used to justify the inclusion of those variables in
the Pearson correlation tests. White Americans and black Americans were used as the two races
being compared in the study because, although this excludes many racial groups, they make up
the two highest populated racial groups in Kalamazoo County. These two groups were also used
because they typically experience the widest disparities in many different scenarios. By
researching races that typically have the widest disparities, it may be more beneficial than by
researching races with lesser disparities so more people could be positively impacted. On the
other hand, poor birth numbers were aggregated by white and nonwhite population. Nonwhite
births were those from all mothers who do not identify as white, including black, Hispanic,
Asian, Indigenous, and many others. Since the poor birth data from the State of Michigan Vital
Statistics was categorized by white and nonwhite poor births, black births could not be analyzed
on their own with white poor births.
Additionally, to find the values for each variable for each five-year period, each of the
five-years’ values were averaged together. In other words, eviction rate value for each year from
2007-2011 was added together and divided by five to get a value for the eviction rate from 20072011; the same goes for the 2012-2016 values. For poor birth rate, the white poor birth rate was
calculated by dividing the number of white poor births in each census tract by the number of
white births in each census tract and likewise for nonwhite poor birth rate, while combined poor
birth rate divides total poor births by total births in each census tract.

34

Lastly, to analyze how social vulnerability index (SVI) health data and housing data can
predict eviction rates and poor birth rates in Kalamazoo County census tracts, factor analysis and
multiple linear regression tests were done. Because the data used in the Pearson correlation tests
exhibit collinearity, a factor analysis is used as a data-reduction technique with social
vulnerability data because it can aggregate multiple collinear datasets into a small number of
workable variables (University of California, Los Angeles, 2021). In this study, factor analysis
was used to take five variables, (rent burden rate and four social vulnerability themes) to make
two components for eviction rate in 2010 and 2016, while six variables (the previous five and
eviction rate) were used to make two components for poor birth rate in 2010 and 2016. Then, a
multiple linear regression with eviction rate as the dependent variable and the two components
from the factor analysis as the independent variables was used to test the components’
predictability of eviction rate, as well as a multiple linear regression with combined poor birth
rate as the dependent variable and the components from its factor analysis as the independent
variables. Lastly, to see if there were any differences in predictability with race, a multiple linear
regression test was also used for nonwhite and white poor birth rate using the same factor
analysis as the combined poor birth rate.
Data
For the research, three sets of data were acquired. First, eviction data for each census tract
in Kalamazoo County from 2001-2016 was downloaded from The Eviction Lab website, the
largest eviction database in the United States (The Eviction Lab, 2016). The Eviction Lab
compiled the eviction data by requesting bulk eviction cases straight from eviction courts, which
was followed by conducting automated record collection (The Eviction Lab, 2018). Lastly, they
partnered with two companies – LexisNexis Risk Solutions and American Information Research
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Services Inc. – to collect other court data and measure them (The Eviction Lab, 2018). Going
through the courts is the most accurate way to collect eviction data because that is the main way
evictions are recorded. This dataset also included U.S. Census data through the American
Community Survey, some of which was used in this study at the census tract level, including
percentage of population by race (black and white), poverty rate, and rent burden rate per census
tract (The Eviction Lab, 2018).
Next, poor birth data was acquired for nonwhite and white Kalamazoo County births
from the State of Michigan Vital Statistics – an official state database of birth and deaths in
Michigan – in conjunction with the Western Michigan University M.D. Homer Stryker School of
Medicine (Michigan Department of Health and Human Services, 2021). The vital statistics birth
records used were downloaded from 2006-2019 since that was when the most recent poor birth
data was available. A poor birth in this dataset is defined as either a preterm birth (a baby born
with less than 37 weeks of pregnancy) or a baby with low birthweight (a baby born under 2,500
grams) (Michigan Department of Health and Human Services, 2021). This data was obtained at
the individual-level and aggregated to the census tract level using maternal address at time of
birth.
Lastly, to test how societal factors predict eviction and poor birth rates, social
vulnerability index (SVI) data was downloaded for Kalamazoo County census tracts for 2010
and 2016 from the Centers for Disease Control and Prevention (CDC) website (Centers for
Disease Control and Prevention, 2020). SVI is a dataset created by the CDC and the Agency for
Toxic Substances and Disease Registry which uses 15 U.S. Census variables to help understand
the negative effects of societal systems on human health (Agency for Toxic Substances and
Disease Registry, 2021). SVI has four themes: socioeconomic, household composition &
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disability, minority status & language, and housing type & transportation. Each theme combines
multiple variables to create a percentile that represents a place’s vulnerability to each theme. For
example, the socioeconomic theme combines poverty rate, unemployment rate, per capita
income, and percentage of people without a high school diploma. Although aggregate themes
(both percentage and sum are provided), each theme was considered individually in the analysis.
Table 3 provides a data dictionary for the abbreviations of variables used in the results
with their respective definitions.
Table 3. Data Dictionary
Variable

Description

ER0711

Average eviction rate from 2007-2011

ER1216

Average eviction rate from 2012-2016

RB0711

Average rent burden rate from 2007-2011

RB1216

Average rent burden rate from 2012-2016

PB0711

Average combined poor birth rate (poor births/all births) from 2007-2011

PB1216

Average combined poor birth rate (poor births/all births) from 2011-2016

Povrate0711

Average poverty rate from 2007-2011

Povrate1216

Average poverty rate from 2007-2011

White

Average percentage of white population in each census tract

Black

Average percentage of black population in each census tract

PBnon

Average nonwhite poor birth rate (nonwhite poor births/all nonwhite
births)

PBwh

Average white poor birth rate (white poor births/all white births)
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Table 3 - continued
SVITheme1

Socioeconomic (poverty rate, unemployment rate, per capita income, and
% without high school diploma)

SVITheme2

Household Composition & Disability (% < 17 years old, % > 65 years old,
% with disability, and % single parent household)

SVITheme3

Minority Status & Language (% minority and % who speak English “less
than well”)

SVITheme4

Housing Type & Transportation (% living in housing with ten or more
units, % mobile homes, % households with more people than rooms, %
without vehicle and % living in institutionalized group quarters)
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RESULTS

The State of Housing in Kalamazoo County and Michigan
To understand Kalamazoo County’s housing conditions, it is important that the housing
conditions for Michigan are understood as well for a comparison. According to the National
Low-Income Housing Coalition, about 28% of Michigan’s households are extremely lowincome, defined as having an income level under 30% of the area median income (AMI)
(National Low Income Housing Coalition, 2019). Figure 2 shows Michigan’s rent burden rate by
socioeconomic status, divided into four household categories: middle-income (81-100% of
AMI), low-income (51-80% of AMI), very low-income (31-50% of AMI), and extremely lowincome (0-30% of AMI) (National Low Income Housing Coalition, 2019).

Michigan Rent Burden Rate by Socioeconomic
Status 2019
100

Percentage

80
60
40
20
0
Middle-Income

Low-Income

Rent Burden

Very Low-Income

Extremely LowIncome

Severe Rent Burden

Figure 2. Double Bar Graph of Michigan Rent Burden Rate by Socioeconomic Status in 2019
(National Low Income Housing Coalition, 2019).

39

Michigan’s housing statistics should be compared to Kalamazoo County to give a better
understanding and perspective of Kalamazoo County’s housing situation. Figure 3 shows the
percentage of renters that are rent burdened in both Kalamazoo County and Michigan, while still
high, has declined since 2010. Arguably the biggest takeaway from Figure 3 is that Kalamazoo
County’s rent burden rate is declining faster than Michigan’s. In 2010, Kalamazoo County had a
rent burdened percentage about four percentage points higher than Michigan, but by 2019,
Kalamazoo County’s rent burden rate was about two percentage points lower than Michigan’s.
This means that Kalamazoo County’s housing affordability metrics may be improving faster than
Michigan’s.

Rent Burden 2010-2019
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Rent Burden Rate
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Figure 3. Line Graph of the Percentage of Rent Burdened Michigan and Kalamazoo County
Renters 2010-2019 (American Community Survey, 2019).

Similarly, Figure 4 shows the eviction rates in both Michigan and Kalamazoo County
have trended downward from 2001-2016, but especially since 2013. In 2001, Kalamazoo County
had an eviction rate doubling Michigan’s eviction rate, but over time, the gap narrowed. There
were two years of steep declines for Kalamazoo County in 2014-2015 that made its eviction rate
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lower than Michigan’s in 2015, but it rose again in 2016, making Kalamazoo County’s eviction
rate slightly higher than Michigan’s.

Eviction Rate

Eviction Rate 2001-2016
10
9
8
7
6
5
4
3
2
1
0
2001200220032004200520062007200820092010201120122013201420152016
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Kalamazoo County

Figure 4. Line Graph of the Eviction Rate in Michigan and Kalamazoo County 2007-2016 (The
Eviction Lab, 2016).
Figure 5 shows Michigan and Kalamazoo County have similar states of housing
affordability. Kalamazoo County has as a higher percentage of Kalamazoo County residents that
pay less than 15% of their income towards rent compared to Michigan, as well as a lower rate of
those paying over 30%. However, in both places, over three times as many renters pay over 30%
on rent than those who pay less than 15%.
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Percent of Population

Percentage of Population by Percentage of
Income Spent on Rent 2019
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Figure 5. Double Bar Graph of the Percentage of Michigan and Kalamazoo County Renters by
Percentage of Income Spent on Rent in 2019 (American Community Survey, 2019).

Housing cost is another important variable needed to understand a place’s housing
situation. Table 4 shows the median gross rent and the median value of owner-occupied housing
units in Michigan and Kalamazoo from 2015-2019. The median gross rent in Kalamazoo County
is lower than in Michigan, but the opposite is true for owner-occupied housing units.
Table 4. Median Gross Rent and Median Value of Owner-occupied Housing units in Michigan
and Kalamazoo County 2015-2019 (United States Census Bureau, 2021).
Michigan
Median Gross Rent
Median Value of Owner-occupied Units

$871
$154,900

Kalamazoo County
$812
$159,300

Maps
For the maps pertaining to 2007-2011 and 2012-2016, the darker the color indicates the
higher each value is, and vice versa. For the maps pertaining to the change in each variable from
2007-2011 to 2012-2016, light tan census tracts indicate little to no change, orange census tracts
indicate moderate increase and red census tracts indicate major increase. On the other hand, light
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green census tracts indicate moderate decrease and dark green census tracts indicate major
decrease. The smaller census tracts in the center-left indicate downtown Kalamazoo, while the
larger census tracts along the perimeter of the county indicate rural areas.
Figures 6a and 6b show the average eviction rate for every Kalamazoo County census
tract for 2007-2011 and 2012-2016 respectively. As can been seen, the eviction rates for
Kalamazoo County census tracts from 2012-2016 are generally lower than in 2007-2011. By
looking at the temporal trends displayed by Figure 6c, eviction rates are decreasing across
Kalamazoo County, supporting Figure 5.
Figure 6c shows the change in eviction rate from 2007-2011 to 2012-2016. By looking at
Figure 6b, most of the county saw relatively little change in eviction rate from 2007-2011 to
2012-2016, especially going from southwest to northeast, but there were more census tracts with
decreasing eviction rates, with the largest decreases found in northern downtown Kalamazoo.
Notably, there were no major increases in eviction rate, with only moderate increases in mostly
rural parts of the county (except one census tract downtown). Since the largest decreases are in
the most densely populated areas, this means much less people were getting evicted during this
period.
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6a) 2007-2011

6b) 2012-2016
6c) Change over time
Figure 6. Eviction Rate in Kalamazoo County Census Tracts

While eviction rate maps and the data show that eviction rate was decreasing in most
Kalamazoo County census tracts, Figures 7a and 7b show that rent burden seemed to have
increased in many census tracts. Figure 7c shows that from 2007-2011 to 2012-2016, there were
more census tracts with increasing rent burden, with large increases in downtown Kalamazoo
and southeast Kalamazoo County. While there were not as many decreasing census tracts, there
were large decreases in the west and northwest edge of the county, as well as in western
downtown Kalamazoo. However, this does not match Figure 3, which indicates rent burden
decline in Kalamazoo County. This could be because since Figure 3 shows rent burden for the
entire county, it may mask large variations by census tract within the Kalamazoo County shown
in Figure 7.
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7a) 2007-2011

7b) 2012-2016
7c) Change over time
Figure 7. Rent Burden Rate in Kalamazoo County Census Tracts

Figures 8a and 8b show the combined poor birth rates for Kalamazoo County census tracts
in 2007-2011 and 2012-2016 respectively. Combined poor birth rate means that the total poor
births were divided by the total births in each census tract. Figures 8a and 8b both show that the
highest poor birth rates occurred in central downtown Kalamazoo. The census tracts with the
lowest poor birth rates were less consistent but were generally located in the rural parts of the
county. Also, Figure 8c shows there were more census tracts with increasing poor birth rates than
decreasing, with about half of the census tracts having similar poor birth rates. The increasing poor
birth rates were mostly occurring in and just outside downtown Kalamazoo.

8a) 2007-2011
8b) 2012-2016
8c) Change over time
Figure 8. Combined Poor Birth Rate in Kalamazoo County Census Tracts
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Figures 9a and 9b show the nonwhite poor birth rates for Kalamazoo County census
tracts in 2007-2011 and 2012-2016 respectively. Figure 9c shows there were slightly more
census tracts with a major poor birth rate decrease than with a major increase. The major poor
birth rate decreases mostly occurred in the less densely populated census tracts on the border of
the county, while most of the poor birth rate increases occurred in downtown Kalamazoo and the
eastern edge of the county.

9a) 2007-2011
9b) 2012-2016
9c) Change over time
Figure 9. Nonwhite Poor Birth Rate in Kalamazoo County Census Tracts
Figures 10a and 10b show the white poor birth rates in Kalamazoo County census tracts
in 2007-2011 and 2012-2016 respectively. They show that there were mostly average poor birth
rates in the central, western, and northern parts of the county, with higher poor birth rates in the
southeastern part. Figure 10c shows that there seemed to be more census tracts with poor birth
rate increases than decreases. Downtown Kalamazoo contained a mixture of increasing and
decreasing poor birth rates, with several major decreases there as well. This corresponds with
Figure 1 since it shows there has been little change in the poor birth rate since 2007 in
Kalamazoo County.
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10a) 2007-2011
10b) 2012-2016
10c) Change over time
Figure 10. White Poor Birth Rate in Kalamazoo County Census Tracts
Figures 11a and 11b show the poverty rate for each census tract in Kalamazoo County for
2007-2011 and 2012-2016 respectively. Both maps show that downtown Kalamazoo had the
highest poverty rates, while the rural parts of the county had the lowest poverty rates. Also,
Figure 11c show the poverty rate has increased in most census tracts.

11a) 2007-2011

11b) 2012-2016
11c) Change over time
Figure 11. Poverty Rate in Kalamazoo County Census Tracts

Figures 12a and 12b show the percentage of each census tract’s white population in
Kalamazoo County in 2007-2011 and 2012-2016 respectively. In both cases, the rural areas on
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the border of the county had the largest percentage of white population at over 97% white. On
the other hand, the downtown area has a much lower prevalence of white Americans. Lastly,
Figure 12c shows the percentage of white population has increased in most of the county’s
census tracts.

12a) 2007-2011
12b) 2012-2016
12c) Change over time
Figure 12. Percentage of Population Who Identify as White in Kalamazoo County Census Tracts
Figures 13a and 13b show the percentage of each census tract’s black population in
Kalamazoo County in 2007-2011 and 2012-2016 respectively. Downtown had the highest
percentage of black population, with a couple census tracts having over 85% black population,
while there was a much lower share of black Americans outside of downtown, with most census
tracts having less than 5% black population. Lastly, Figure 13c shows an increase in the
percentage of black population in many of the census tracts along the middle and southeastern
parts of the county.
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13a) 2007-2011
13b) 2012-2016
13c) Change over time
Figure 13. Percentage of Population Who Identify as Black in Kalamazoo County Census Tracts
Pearson Correlation Results
Looking at Table 5, the Pearson correlation results for white Americans and black
Americans with eviction rate in Kalamazoo County census tracts in 2007-2011 and 2012-2016
indicate results going in opposite directions. These results over time also indicate that while the
correlation of the eviction rate with the percentage of black population in a census tract became
stronger in a positive direction over time, the correlation of eviction rate with the percentage of
white population became stronger in a negative direction over the same period. Additionally, the
eviction rate correlations were also getting more statistically significant. This indicates that areas
with a high percentage of black population were more likely to have high eviction rates in 201216 than in 2007-11, and vice versa for areas with a high percentage of white population.
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Table 5. White and Black Pearson Correlation Results for Eviction Rate, Rent Burden Rate, and
Combined Poor Birth Rate in Kalamazoo County Census Tracts

White

Black

ER0711

-0.35**

0.379**

ER1216

-0.425***

0.392***

RB0711

-0.444***

0.407***

RB1216

-0.514***

0.485***

PB0711

-0.514***

0.467***

PB1216

-0.36**

0.322**

*p < 0.05, **p < 0.01, ***p < 0.001
Next, while the rent burden correlation with the percentage of black population in a
census tract became stronger in a positive direction over time, the rent burden correlation with
the percentage of white population became stronger in a negative direction over time. This
indicates that census tracts with higher percentages of black population were more likely to have
rent burden in 2012-16 than in 2007-11, while areas with high percentage of white population
were being less tied to rent burden. Rent burden had the highest significance ranking in both time
periods.
Lastly, the Pearson correlation results for poor birth rate, just like eviction rate and rent
burden, indicate a large correlational difference between white Americans and black Americans,
with percentage of white population in each census tract having a negative correlation and vice
versa for black population. However, unlike eviction rate and rent burden, this difference has
narrowed, highlighted by the weakening significance over time.
Table 6 shows Pearson correlation results with poor birth rates, nonwhite poor birth rates,
and white poor birth rates in Kalamazoo County census tracts in 2007-2011 and 2012-2016
respectively. Poor birth rate had weak positive correlations with eviction rate and rent burden in
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both five-year spans, with high significance for eviction rate in both time periods and for rent
burden in 2012-2016. Interestingly, while nonwhite poor birth rates were not correlated with any
of the examined variables in 2007-2011, there was a stronger positive correlation and high
significance with rent burden and eviction rates in 2012-2016. On the other hand, white poor
birth rates had the opposite result, with a stronger correlation and significance with each variable
in 2007-2011 than in 2012-2016. Lastly, the Pearson correlation results with between poverty
rate and all three poor birth variables all declined considerably from 2007-2011 to 2012-2016.
More specifically, black poor births were never associated with poverty rate, while white
Americans became less correlated over time.
Table 6. Combined, Nonwhite, and White Poor Birth Pearson Correlation Results with Eviction
Rate, Rent Burden Rate, and Poverty Rate in Kalamazoo County Census Tracts

PB
Pbnon
PBwh

ER0711
ER1216
RB0711 RB1216 Povrate0711
Povrate1216
0.294**
0.304**
0.215 0.274**
0.521***
0.182
0.033
0.341**
-0.095 0.263**
0.157
-0.002
0.221*
0.091 0.219*
0.014
0.394***
0.014
*p < 0.05, **p < 0.01, ***p < 0.001

Table 7 shows the Pearson correlation results for eviction rate with rent burden and
poverty rate in Kalamazoo County census tracts are similar, with rent burden having a slightly
stronger correlation than poverty rate. Both Pearson correlation results were stronger in 20122016 than they were in 2007-2011, although rent burden gained significance while poverty rate
did not.
Table 7. Eviction Rate Pearson Correlation Results with Rent Burden Rate and Poverty Rate in
Kalamazoo County Census Tracts
ER0711
ER1216
RB0711
0.342** RB1216
0.5***
Povrate0711 0.242** Povrate1216
0.338**
*p < 0.05, **p < 0.01, ***p < 0.001
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Table 8 shows the Pearson correlation results between rent burden and poverty rate in
Kalamazoo County census tracts in 2007-2011 and 2012-2016 respectively. For both five-year
spans, there was a relatively strong correlation and the highest significance between poverty rate
and rent burden with very little change between the two five-year spans.
Table 8. Rent Burden Pearson Correlation Results with Poverty Rate in Kalamazoo County
Census Tracts
Rent
Burden
Povrate0711
0.597***
Povrate1216
0.58***
*p < 0.05, **p < 0.01, ***p < 0.001

Factor Analysis and Multiple Linear Regression Results
Table 9 shows the results of the factor analysis for eviction rate modeling in 2010 using
five variables: average rent burden rate from 2007-2011 and 2010 social vulnerability index
themes 1-4. Component 1 had strong correlations with rent burden rate, and socioeconomic and
housing type, while Component 2 had strong correlations with household composition. Minority
status was moderately correlated with both components, positively with the former and
negatively with the latter.
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Table 9. Factor Analysis for Eviction Rate in Kalamazoo County Census Tracts 2010
Rotated Component Matrix 2010
Component
1
2
0.731
0.240
0.855
0.315
0.040
0.911

RB0711
SVITheme1: Socioeconomic
SVITheme2: Household
Composition & Disability
SVITheme3: Minority Status & 0.366
Language
SVITheme4: Housing Type & 0.773
Transportation

-0.200
-0.296

Table 10 shows the results of the factor analysis for poor birth rate modeling in 2010 with
the five variables from Table 9, plus average eviction rate from 2007-2011. Component 1 had
strong correlations with rent burden, socioeconomic, and housing type, while Component 2 had
strong correlations with household composition and eviction rate. Minority status had a moderate
correlation in Component 1 with rent burden but had a negative correlation with eviction rate in
Component 2. These two components are used in the eviction rate 2007-2011 regression model
(Table 13).
Table 10. Factor Analysis for Poor Birth Rate in Kalamazoo County Census Tracts 2010
Rotated Component Matrix 2010
Component
1
2
RB0711
0.719
0.279
SVITheme1: Socioeconomic 0.846
0.329
SVITheme2: Household
0.045
0.762
Composition & Disability
SVITheme3: Minority Status 0.404
-0.392
& Language
SVITheme4: Housing Type
0.773
-0.232
& Transportation
ER0711
0.187
0.892
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Table 11 shows the results of the factor analysis for eviction rate modeling in 2016 using
rent burden rate from 2012-2016 and 2016 social vulnerability themes 1-4. Component 1 had
strong correlations with socioeconomic, minority status, and housing type, while Component 2
had strong correlations with rent burden rate, socioeconomic, and household composition. These
two components are used in the combined, nonwhite, and white poor birth rate 2007-2011
regression models (Tables 14, 15, & 16).
Table 11. Factor Analysis for Eviction Rate in Kalamazoo County Census Tracts 2016
Rotated Component Matrix 2016

RB1216
SVITheme1:
Socioeconomic
SVITheme2: Household
Composition & Disability
SVITheme3: Minority
Status & Language
SVITheme4: Housing
Type & Transportation

Component
1
2
0.297
0.738
0.671
0.644
-0.128

0.800

0.830

0.080

0.826

0.038

Table 12 shows the results of the factor analysis for eviction rate modeling in 2016 using
rent burden rate and eviction rate from 2012-2016, as well as 2016 SVI themes 1-4. Component
1 had strong correlations with rent burden rate, socioeconomic, household composition, and
eviction rate, while Component 2 had strong correlations with socioeconomic, minority status,
and housing type. These two components are used in the eviction rate 2012-2016 regression
model (Table 13).

54

Table 12. Factor Analysis for Poor Birth Rate in Kalamazoo County Census Tracts 2016
Rotated Component Matrix 2016
Component
1
2
RB1216
0.705 0.310
SVITheme1:
0.658 0.670
Socioeconomic
SVITheme2: Household 0.707 -0.077
Composition &
Disability
SVITheme3: Minority
0.059 0.835
Status & Language
SVITheme4: Housing
0.010 0.835
Type & Transportation
ER1216
0.867 0.037

Table 13 shows for both 2010 and 2016, Component 1 had no significance, although in
2010, it was close to being under 0.050 for a small significance value. On the other hand,
Component 2 had the highest possible significance in both years. The R2 values for both years
indicate moderate predictability. These two components are used in the combined, nonwhite, and
white poor birth rate 2012-2016 regression models (Tables 14, 15 & 16).
Table 13. Multiple Linear Regression for Eviction Rate in Kalamazoo County Census Tracts in
2010 and 2016
Regression
R

2

Year

R

2010

0.687

0.472

2016

0.655

0.430

Y-Intercept

Significance

Constant

Component 1
9.867

6.735
*p < 0.05, **p < 0.01, ***p < 0.001

Component 2

0.052

0.000***

0.343

0.000***

Table 14 shows Component 1 in both 2010 and 2016 had a high significance, while
Component 2 had a lower significance than Component 1 in both years. However, since the R2
value is relatively low both years, the predictive power is also relatively low.
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Table 14. Multiple Linear Regression for Combined Poor Birth Rate in Kalamazoo County
Census Tracts in 2010 and 2016
Regression
R
R2

Year

2010 0.454
2016 0.417

Y-Intercept
Constant

0.206
0.174

Significance
Component 1 Component 2

0.056
0.007**
0.053
0.010**
*p < 0.05, **p < 0.01, ***p < 0.001

0.016*
0.046*

Table 15 shows that neither Component is predictive of nonwhite poor birth rate in 2010,
with both being very insignificant. However, in 2016, Component 1 has significant predictive
power, although by looking at the R2 values, while being more predictive than in 2010, rent
burden, eviction rate, and social vulnerability is still not highly predictive of nonwhite poor birth
rate.
Table 15. Multiple Linear Regression for Nonwhite Poor Birth Rate in Kalamazoo County
Census Tracts in 2010 and 2016
Regression

Y-Intercept

Significance

Year

R

R2

2010

0.126

0.016

0.073

0.454

0.609

2016

0.317

0.100

0.067

0.020*

0.963

Constant

Component 1

Component 2

*p < 0.05, **p < 0.01, ***p < 0.001
Table 16 shows that Component 1 was much more significant to white poor birth rate in
2010 than Component 2, while the opposite is true in 2016. Overall, the R2 values indicate that
rent burden, eviction rate, and social vulnerability had relatively low (and decreasing) predictive
power for white poor births over time.
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Table 16. Multiple Linear Regression for White Poor Birth Rate in Kalamazoo County Census
Tracts in 2010 and 2016

Year
2010
2016

Regression
Y-Intercept
Significance
2
R
R
Constant
Component 1
Component 2
0.369
0.136
0.05
0.026*
0.247
0.061
0.047
0.939
*p < 0.05, **p < 0.01, ***p < 0.001

57

0.095
0.073

DISCUSSION/CONCLUSIONS

The results above attempt to give the state of housing in Kalamazoo County compared to
Michigan, while also try to find the most important factors in eviction rate and poor birth rate.
They show some positive developments, but also some potentially negative ones. After looking
at the results, it is time to explain why the results appeared the way they do, as well as describe
the biggest takeaways from each test and from the results as a whole.
The most probable reason household income is inversely related to rent burden (Figure
2) is wages are not keeping up with housing cost. In fact, the average annual income needed to
afford a two-bedroom rental home in Michigan is about $38,000, but the maximum annual
income for a four-person extremely low-income household is $25,750 (National Low Income
Housing Coalition, 2019). Another reason could be most people who are eligible for federal
housing assistance do not receive any (Table 1). The strong correlation between rent burden and
poverty rate also supports this (Table 8).
These reasons help describe why a near-majority of the renters in both Kalamazoo
County and Michigan are rent burdened (Figure 3). Since only about 15% of renters in both
places spend less than 15% on rent, people must likely be at least in the upper middle class to
achieve this comfortable housing cost figure. This is also a portrayal of income inequality, so the
many reasons behind that, from eroding unions, globalization, and replacing human workers with
technology, would also help explain why this large gap in housing affordability exists (Horowitz
et al., 2020).
The median gross rent is lower in Kalamazoo County than in Michigan, while the median
value for owner-occupied housing units is the opposite (Table 4). For the median gross rent, this
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could be because since Kalamazoo County has a large percentage of college students due to
Western Michigan University and Kalamazoo College and student housing may have lower rent.
Kalamazoo County’s median value for owner-occupied housing units could be higher than
Michigan’s because those who own homes in Kalamazoo County may have higher paying jobs
compared to the rest of the state. It could also be because Kalamazoo County has wealthier areas
such as Portage that could raise the median owner-occupied housing value for the county.
Michigan also has many rural areas and heavily urbanized areas, such as Detroit, so these areas
may bring the housing value lower in Michigan than in Kalamazoo County.
Both Michigan and Kalamazoo County have declining rent burden and eviction rates,
with Kalamazoo County showing a steeper decline over the last decade for both. One reason the
rent burden and eviction rates have been declining could be because the economy may have fully
recovered since the 2008 recession. From 2010-2013, rent burden was consistently high, maybe
due to the economy still not being fully recovered from the recession. By 2014, enough time
could have gone by that the economy may have improved to the point where less people were
rent burdened. It was also possible that there could have been a specific policy that helped with
rent burden as well. Additionally, since Kalamazoo County had a steeper decline than Michigan,
something specific had to have happened in Kalamazoo County that did not happen statewide,
such as a local policy, the fact that it has a large college city with many students, or if the
economy was better in Kalamazoo County than in Michigan as a whole.
The GIS maps display interesting results for the county. For instance, eviction rates have
declined across the county with the biggest decrease in northern downtown Kalamazoo and
Pavilion Township, with increases in Oshtemo and Alamo Townships in the northwest corner.
However, in many census tracts, the rent burden was inverse of eviction rate: the biggest increase
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in rent burden happened in the same census tracts in northern downtown Kalamazoo and
Pavilion, while Oshtemo and Alamo Townships saw a large decrease in rent burden. One
explanation could be that in census tracts where the eviction rate decreased, the landlords were
being more lenient on evictions, allowing more people to be rent burdened as opposed to being
evicted. This could also be due to landlords raising rent prices in these areas or to evicted people
moving to areas of high rent burden. On the other hand, tracts where eviction increased may have
gotten stricter on rent payments, simultaneously increasing evictions, and decreasing rent burden.
One common thread through the maps is the overlapping of high percentage of black
population and high poverty rate in downtown Kalamazoo with poor births. While poverty rate
and black race cannot totally explain high poor birth rates in downtown Kalamazoo (since
poverty rate and race are both becoming less correlated with poor births), they may still play a
role. As a county, the poor birth rates are remaining relatively stable throughout the county, but
with large increases in Oshtemo Township and western downtown Kalamazoo. Interestingly, the
increase in poverty rate lines up relatively well with white poor birth percentage increases,
especially on the east side of the county. Additionally, rent burden has also increased
substantially in downtown Kalamazoo, where poverty rate, percentage of black population, and
percentage of white population have all increased as well. Since poverty rate and rent burden are
highly correlated (Table 8), this can explain why they both overlap downtown. However,
because rent burden has decreased steadily since 2016, the census tracts may look different than
they did from 2012-2016. Also, since black Americans are more likely to be under the poverty
line, this could explain why they overlap with rent burden and poverty rate as well.
Poverty rate and the percentage of white population both increased throughout much of
the county. Percentage of black population also increased in many census tracts, including
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downtown, Oshtemo Township, and Comstock, but not as much as the poverty rate and
percentage of white population. Since eviction rate declined in most census tracts, even with all
the movement of black Americans and white Americans throughout the county, this gives hope
that eviction may not be strongly tied to race.
The Pearson correlation results show racial differences in eviction rate, rent burden, and
poor birth rate, with black Americans showing much stronger correlations in all three than white
Americans (Table 5). The main reason for this is the systematic oppression that black Americans
have gone through for the duration of United States history. From the beginning, black
Americans were held down by slavery and then Reconstruction, which prohibited many freed
slaves from owning valuable land. Later, Jim Crow laws prohibited black Americans from equal
treatment and redlining prohibited black Americans from buying appreciable land. These have
all led to the many disadvantages black Americans face today, most notably in the racial wealth
gap, which is a major cause of racial differences in correlation with eviction rate, rent burden,
and poor birth rate. By having less money, black Americans are less able to pay the rent and
subsequently more likely to have rent burden than white Americans, making large differences in
correlation possible. This is difference is corroborated by the rent burden and poverty rate maps,
which overlap more in urban black areas than in urban white areas (Figures 8, 9, 11, 12 & 13)
and how they show rent burden The correlation difference between black Americans and white
Americans for rent burden is larger than for eviction rate likely because rent burden is strictly
based on income while, although eviction rate can also be partially attributed to income, there are
more factors involved, such as nuisance violations or noncompliance with property laws that
could lead to eviction.
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For the racial differences in poor birth rate correlations (Table 5), since black Americans
are more likely to be poor, they are also less likely to have a vehicle or have easy access to
transportation, meaning that they may not have easy access to medical facilities. Additionally,
black Americans are less likely to have quality nutrition than white Americans, which can cause
obesity, diabetes, or other health conditions that can increase poor birth risk. Risky behaviors,
including smoking and drinking alcohol, also increase the likelihood of having a poor birth.
However, since black Americans and white Americans tend to smoke and drink alcohol at
similar rates, this would not explain the result (American Lung Association, 2020; Chartier &
Caetano, 2010). Therefore, this difference is likely due to poverty and nutrition disparities by
race, which could not be adequately quantified in this analysis because the sample size is not
large enough to stratify health outcomes by race and economics. Unlike rent burden and eviction
rate, however, racial differences in correlation with poor birth rate are narrowing over time,
which is a positive development. This could be due to the 2010 Affordable Care Act providing
millions of previously uninsured Americans with health care coverage, making it more
accessible for low-income families to receive quality maternity care.
Poor birth rate’s relationships between eviction rate, rent burden and poverty rate differed
greatly between 2007-2011 and 2012-2016 (Table 6). The relationship between combined poor
birth rate and eviction rate was relatively weak during both five-year spans, as was the
relationship between combined poor birth rate and rent burden. One common result was the
correlation values for combined, nonwhite, and white poor births with poverty rate all decreased
from 2007-2011 to 2012-2016, with combined and white decreasing by a statistically significant
degree. This is a positive result because poor births may be less tied to poverty rate than they
were just five years prior. This can be seen in how the change in poor birth maps did not overlap
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very well with poverty rate. While poverty rate has increased throughout most census tracts,
nonwhite poor births have decreased in many census tracts and white poor births has decreased
in downtown, which is significant due to its high population. Those in poverty could be getting
better maternity care than in the past. Since smoking and alcohol – which both increase poor
birth risk – are done by people of all socioeconomic backgrounds, poor births may be more
associated with risky behaviors or health-related causes than with income-based factors.
For 2007-2011, nonwhite poor birth rate had no relationship with either rent burden or
eviction rate, while white poor birth rate had a weak relationship with both (Table 6). This could
be explained because since black Americans and other nonwhite Americans are more likely to be
low income, nonwhite mothers who experience poor births, which are slightly correlated with
poverty, are not much different than the average nonwhite person, who are lower income than
white Americans. On the other hand, since most white individuals have a higher income than
most black individuals, having a poor birth would more accurately describe the experience of a
low-income white mother. Lastly, there are more likely to be higher nonwhite poor birth rates
than white poor birth rates throughout the county, so the census tracts with the highest white
poor birth rate would be more likely to signify low-income regions. However, the results are
completely different in 2012-2016, with nonwhite relationships strengthening and white
relationships weakening significantly. This could be due to poor births being less tied to poverty
rate or racial factors.
Eviction rate’s relationships between rent burden and poverty rate both strengthened over
time, with rent burden having a stronger relationship with eviction rate in both time frames
(Table 7). This could be due to rent burden being more directly associated with eviction, since
both are housing variables, whereas poverty rate is a more general variable of income that is not
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directly tied to housing. Those who get evicted for financial reasons are normally rent burdened
first. On the other hand, being in poverty may not necessarily mean being prone to eviction since
they can involve poor behavior or inability to follow rental guidelines. Also, places with a high
poverty rate may have many homeless people or live on government assistance, which would not
be included in rent burden. Those in poverty can apply for housing assistance, weakening the
relationship between poverty rate and eviction. Rent burdened people are already burdened by
rent cost, so they are closer to eviction than those in poverty.
One reason rent burden has gained a stronger relationship with eviction rate may be
because it is becoming increasingly common to be evicted based on financial reasons. Since rent
burden is declining in Michigan and Kalamazoo County (Figure 3), it is not that more people are
getting rent burdened, it is that financial reasons may have become even more common reason
for eviction. This is similar for poverty rate since it is also a financial variable and its correlation
results increased at comparable rates with rent burden. Since more rent burden was more
correlated with eviction, that means more people under the poverty line that do not receive
housing assistance may get evicted. Although the maps (Figures 7, 8 & 11) indicate that eviction
rate has decreased in many places where rent burden and poverty rate have increased, the
proportion of people being evicted for financial reasons, which is not shown on the map, could
have increased, which would lead to the higher correlation results for these variables (Table 7).
The 2010 factor analysis results for eviction rate (Table 9) show rent burden from 20072011 was strongly related to socioeconomic and housing type. This can be explained by rent
burden being a low-income variable and because the socioeconomic theme incorporates lowincome variables such as per capita income and poverty rate; both of which were tied to rent
burden (Figure 2 & Table 8). Rent burden was also strongly correlated with housing type
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possibly because that theme includes typically low-income variables, such as percentage living
in mobile homes and households without a vehicle. Household composition was not correlated
with the other themes maybe because many people above 65 years old and below 17 may not
have been low-income in 2010. Those above 65 could be middle-income and those under 17 may
be living with middle-income parents. The 2016 factor analysis results for eviction rate (Table
11) were modestly different than 2010. For instance, minority status had a stronger relationship
with socioeconomics and housing type in 2016 than 2010. For Component 2, rent burden was
highly correlated with socioeconomic and household composition, while much less correlated
with housing type, meaning there could have been a much higher percentage of single parents
becoming rent burdened compared to the average person in 2016 than in 2010.
The 2010 factor analysis results for poor birth rate (Table 10) show interesting results,
with eviction rate being most correlated with household composition and no correlation at all
with minority status, which the Pearson correlation results would suggest. One reason for this
could be the household composition theme includes single parents, who are very susceptible to
eviction and rent burden. This could also mean that minorities absent in the Pearson correlation
test, such as Hispanic Americans and Asian Americans, did well financially during this period
and negated the correlation differences between black Americans and white Americans. The
2016 factor analysis results for poor birth rate (Table 12) show that while eviction rate
maintained a strong relationship with household composition, it was more strongly related to rent
burden and socioeconomic than in 2010.
The eviction rate regression results (Table 13) show household composition, which had
the strongest correlation value in Component 2 both years, was relatively good at predicting
eviction rate. For the 2016 results, since household composition, socioeconomics, and rent
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burden had the strongest correlations for Component 2, eviction rate must be more tied to
financial reasons than it was in 2010. Based on the Pearson correlation results (Table 5), it is
interesting that minority status (Component 1) was not highly predictive of eviction rate. Since
black Americans and white Americans had Pearson correlation values below +/-0.5, these
correlations may not be strong enough to be predictive, especially considering the correlation
results exclude Asian Americans, Hispanic Americans, and other minorities that usually fare
better than black Americans. On the other hand, although the combined poor birth rate regression
results (Table 14) show similar predictability and significance with both components each year,
the R2 values were much lower than eviction rate’s values (Table 13), indicating that SVI and
rent burden are less likely to predict poor birth rates than eviction rates. This could be because
poor birth rate may be more correlated with health variables, whereas eviction rate may be more
correlated with housing variables. The social vulnerability index excludes many health variables
that are known risk factors to poor birth rate, such as obesity, alcoholism, and smoking.
The regression results for nonwhite poor birth rate (Table 15) and white poor birth rate
(Table 16) are both less predictable via linear regression than eviction rate and combined poor
birth rate in both 2010 and 2016. This means that social vulnerability, rent burden, and eviction
rate may not play a large role in poor births, and even less so when considering poor births by
race. This may help support the claim found in the correlation results that poor birth rate may be
less tied to societal factors compared to health factors. The results also show that the nonwhite
poor birth rate became more predictable over time, while white poor birth rate became less
predictable over time, but neither R value was large enough to consider social vulnerability
predictive of nonwhite or white poor rates.
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Overall, both rent burden and eviction rate were declining in Kalamazoo County at the
last time data was available, suggesting that although there are still far too many evictions and
renters living under rent burden, the housing situation in Kalamazoo County had been
improving. For the Pearson correlation results, there was no consistent relationship between
eviction rate and poor birth rate for Kalamazoo County census tracts, especially in 2012-2016.
For nonwhite, white, and combined poor birth rates, there was no discernible trend of a
correlation, indicating no tangible relationship between the two variables. However, all three
poor birth rate variables were found to be less correlated with poverty rate, which would be a
positive sign for health equity. Additionally, poor births may be becoming more related to health
reasons than to race or income.
By looking at the maps, eviction rate has declined throughout the county. However, in
many of the declining census tracts, rent burden rate is increasing. This could mean that
landlords are being more lenient on rent payments, allowing rent burdened renters to remain in
their home rather than be evicted. Additionally, poverty rate and white population in each census
tract are both growing throughout the county over time. Downtown Kalamazoo seemed to have
the most patterns, with poverty rate, black population, combined poor birth rate, and, to a lesser
extent, rent burden all overlapping each other. The rural areas of Kalamazoo County seemed to
be trending a little closer to the downtown trends, with increasing poverty rate, partially
increasing black population, and increasing rent burden. However, the increasing rent burden in
many parts of the county should be questioned since rent burden in the county has sharply
decreased since 2019 (Figure 3).
One of the most apparent findings of the Pearson correlations (using The Eviction Lab
data) was the large correlational differences between black Americans and white Americans with
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eviction rate, rent burden, and poor birth rate. Census tracts with a large black population had a
positive relationship with all three, while census tracts with a large white population had a
negative relationship. However, the difference between The Eviction Lab data results and the
social vulnerability index (SVI) results were interesting. While The Eviction Lab Pearson
correlation results showed that race correlated with eviction rate, the SVI factor analysis and
regression results indicate that household composition was the most important variable in
predicting eviction rate. One reason minority status was not highly predictive of eviction rate
may be because SVI includes all minorities, while the Pearson correlations used black
individuals as the only minority group. Additionally, one reason household composition was the
most predictive variable for eviction rate may be because it includes single parents. There could
also be substantial interactions within race, household composition and social vulnerability,
which are beyond the scope of this project. Since the variables used in the Pearson correlation
tests exhibited collinearity with each other, a regression analysis could not be done with these
variables. Lastly, social vulnerability was more predictive of eviction rate than combined,
nonwhite, and white poor birth rates possibly because poor birth rate has more to do with health
factors than outside societal factors.
Limitations
Because the study was done with census tracts to study individual housing and health
statistics, the aggregated nature of the data can create fallacies because there are always patterns
within census tracts that cannot be labeled, which would be a limitation. On the other hand, since
this study was focused on finding big picture patterns, aggregating the data could also be a
strength because it may allow us to find trends and important findings that may not be noticed at
the individual level. Also, the eviction dataset from The Eviction Lab only goes up to 2016, so
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more up-to-date research could not be done and the current eviction situation in Kalamazoo
County could be much different than it was in 2016. Another limitation is the social vulnerability
index includes 15 variables, but there are certainly many other variables that could be considered
as populations at risk for negative health effects. Just adding a couple other variables could make
the regression results different.
Future Research
In the future, new eviction research should include more up-to-date data. Hopefully, more
current eviction data can be available soon so the current state of eviction in Kalamazoo County
can be better understood, especially with the COVID-19 pandemic happening since 2016.
Relatedly, research should be done on how the many aspects of the pandemic have impacted
eviction, rent burden and poverty in Kalamazoo County. From the implementation and lifting of
the federal eviction moratorium to the large economic impact the pandemic has had, the state of
housing in Kalamazoo County has likely changed from the study’s results since the data used
was from before the pandemic. More studies on which specific housing policies work best at
limiting or preventing rent burden and evictions should also be done to understand how to best
combat these issues. Lastly, more research on the relationship between social vulnerability and
other health variables should be done to get a better understanding of poverty and health in
Kalamazoo County.
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